Abscess of the lung is a subject which well merits a combined medical and surgical discussion, the more so that in most cases both medical and surgical methods have to be considered and the ultimate treatment is often a matter requiring careful assessment of evidence and nice judgment in decision. Improved methods of diagnosis and more careful clinical observation seem to show that the condition is more common than is generally supposed.
diagnosis of abscess of the lung. The occurrence of severe or fulminating pulmonary symptoms after operations upon the nose and throat, or after inhalation of a foreign body, should at once lead to suspicion. In cases of delayed resolution after pneumonia, severe and increasing fever, associated with the expectoration of obvious pus-especially if this be foetid-is again significant. Acute symptoms with similar developments after pulmonary infarction, in association with thrombo-phlebitis, following on abdominal operations, or as a complication of suppurative ear disease, should lead to suspicion of abscess and suggest special investigations. Marked pulmonary symptoms, occurring in the course of malignant endocarditis, especially if it is right-sided, or in the course of septicwmic or pytemic conditions, may also be indicative of abscess formation. The development of irregular fever, with leucocytosis, in the course of intrathoracic malignant disease, should suggest abscess formation.
It must, however, be remembered that the onset of pulmonary suppuration is not always acute and severe, and the course is not always markedly febrile. Such cases are liable to be overlooked, and are sometimes only revealed on routine X-ray examination.
The symptoms in pulmonary suppuration may be highly suggestive, and they repay careful study and analysis. In cases of acute abscess the patient may be extremely ill at an early stage, with severe fever and rigors. This is particularly the case with abscesses occurring in pyremic conditions, and in some of the postoperative and other inhalation varieties.
In cases of chronic abscess, and especially after rupture has occurred, the fever is often irregular, and to some extent periodic. There may be a period with rising and persistent fever, with diminishing cough and expectoration, culminating often in sudden copious discharge of pus, followed by an apyrexial phase, or by a stage of slight intermittent pyrexia. Such a course usually indicates an abscess, opened into a bronchus but not draining effectively, with periodic retention and incomplete evacuation.
Cough is often paroxysmal and associated with copious expectoration, like that in bronchiectasis, and like that also in being brought on by change of position. A significant symptom, often first noticed by the patient, is an unpleasant taste, or a sensation of foul smell about the breath. This often precedes actual rupture by hours or days, and should always arouse the suspicion of abscess or interlobar empyema. Expectoration varies with the stage of the abscess. When there is sudden copious expectoration of pus, especially if signs of cavitation become apparent, the probability that there is an acute abscess which has ruptured into a bronchus is great. In chronic abscess the sputum approximates more to that found in bronchiectasis, and may separate, on standing, into the well-known three layers. It 53 Section of Medicine and Section of Surgery 1133 is then usually offensive; in gangrene it is extremely foul, and large or small masses of necrotic lung tissue may be found in it. HLemoptysis is a common symptom, occurring in 70% of the cases. It may be profuse, and may even be fatal, especially in gangrene. Pain is usually present, and is often very severe. Dyspncea is usually marked in cases of acute abscess, but may be very slight in chronic cases. Rigors and profuse sweats may occur in the acute stage, but abscesses can certainly develop without either.
The physical signs in cases of abscess are often disappointingly slight and equivocal. They naturally depend upon the situation of the abscess. In cases of deep-seated or central abscess there may be none, unless the abscess has led to secondary bronchiectasis. At most there may be a localized area of dullness, with weak breath sounds, and possibly a few r0les, due to the congested lung tissue around. In superficial abscesses, before rupture occurs, there may be dullness, with weak breath sounds, or signs suggestive of consolidation. When, after rupture and expectoration of pus, signs of cavitation develop rapidly, the diagnosis can be made almost with certainty. In cases of multiple abscess, consequent on septictomic conditions, the signs may be those of disseminated patchy broncho-pneumonia. Clubbing of the fingers soon develops in cases of chronic abscess, probably in from six to eight weeks.
Radiological evidence is most valuable, and is often conclusive. It sometimes serves to suggest the diagnosis when the condition has not been suspected. It also helps to localize the abscess, and is indispensable where surgical treatment is invoked. The appearances are more characteristic in cases of chronic than in those of acute abscess. When rupture has occurred, the appearance of a fluid level in the cavity is most helpful in diagnosis, and for this purpose a photograph in the erect position should always be taken. In every case a strictly lateral radiogram should be taken, as well as an antero-posterior. This is often of greater assistance in localization than a stereoscopic skiagram, though the latter may be valuable.
The use of lipiodol is deprecated by some workers, on the grounds that it may carry infected material into bronchi lower down. Personally I find it useful in excluding other conditions, such as new growth and bronchiectasis. As a rule lipiodol does not enter the abscess cavity, the entering bronchus being usually obstructed by cedema, infiltration or pus. Occasionally a few drops enter the cavity, and are seen to vary in position with the position of the patient.
Blood-counts almost invariably show a leucocytosis up to 20,000 or 30,000 with relative polymorphonuclear increase. The leucocytosis persists after rupture, but often at a lower level. I Investigation of the sputum is valuable; when rupture occurs it may be almost pure pus. There is here also a marked polymorphonuclear preponderance. The various pus-producing bacteria may be found. Elastic tissue is almost always present and is theoretically of value in diagnosis from interlobar empyema. The presence of necrotic lung masses establishes the gangrenous nature of the process.
Bacteriological investigation may suggest the use of the arsenical compounds, when spirochttes, treponemata and anaerobes are present in addition to the ordinary pyogenic organisms. Exploratory puncture should not be employed. It is dangerous, since it may lead to widespread infection of the pleura and of the needle-track, or it may precipitate rupture into a bronchus or into the pleural cavity.
Treatment: (1) Medical: The treatment should be medical in cases of acute abscess, at any rate until the suppurative process is localized by some reactive changes around it. It is now generally recognized that a notable percentage of cases, variously given as from ten to thirty, recover completely under medical treatment after spontaneous rupture. Naturally the percentage is greater in upper lobe abscesses. It is therefore desirable in most cases of abscess to give medical measures a trial. The patient in the acute stages is nursed, dieted and treated on 1134 Proceedings of the Royal Society of Medicine 54 practically the same lines as in acute pneumonia. When rupture occurs, great care should be taken to turn the patient towards the affected side if possible, and to promote evacuation, since, with large abscesses, there is a risk of suffocation. The temperature often comes down, at any rate for a time, and it is possible to feed the patient more effectively. Expectorants may be given and various antiseptics, and deodorants like creosote, guaiacol, and syrup of garlic, when the expectoration is feetid. Postural drainage or "tipping" is of great value and if the general condition permits, the patient should hang over the bed at least twice in the day and attempt to evacuate the cavity by coughing. Antiseptic inhalations are useful and are often comforting to the patient, The creosote vapour bath may be employed in cases which are afebrile or nearly so. Intratracheal injections are now less frequently employed than formerly, but may be considered. In gangrenous cases and those with very foetid sputum, the use of some of the organic arsenic compounds, such as arsphenamin, sulpharsphenamin and salvarsan, may be used with benefit.
(2) Surgical: The decision to employ surgical aid is an important and a responsible one. Each case must be considered critically in regard to the time during which it is safe or hopeful to employ medical measures. As a rule, unless there is satisfactory and encouraging clinical and radiological evidence of progress towards cure within six weeks, it is wise to consider surgical intervention. On the other hand, if there are no signs of improvement after rupture, and if the cough and expectoration are exhausting, operation may be necessary much earlier.
In cases in which the abscess, though localized, does not rupture, surgery should be employed at an early stage, since there is the risk of the abscess becoming chronic with very thick wails and therefore less likely to cicatrize up after it is opened.
In localized gangrene, the best chance for the patient may be in early operation.
In cases of multiple chronic abscesses, surgery is usually necessary, especially if the abscesses are close together. In cases of chronic abscess leading to secondary bronchiectasis, surgical intervention should not be delaved. This development is a calamitous addition to the patient's difficulties and should if possible be prevented. Surgical treatment is also necessary, often urgently so, in cases of superficial abscess which rupture into the pleura.
There are numerous surgical methods now recommended and the decision must be a matter for free and frank consultation between the physician and the surgeon.
I shall here only enunciate the chief of these methods and briefly express miy opinion and my experience. Bronchoscopic evacuation is clearly only suitable for cases in which rupture has occurred and where there is a more or less open bronchus. It may certainly be of value in cases due to inhaled foreign body or septic material. Thoracotomy, with evacuation of the abscess and subsequent drainage, is, in my experience, the most generally useful and successful, if employed at the right time. It should be recognized that in most cases it may be of necessity a two-stage operation, the preliminary stage being necessary to ensure adequate pleural adhesion about the area of lung where the opening is to be made. Adequate drainage is an important factor and I hope to hear from the surgeons as to the value of early packing with gauze before the use of a drainage tube.
Collapse Treatment.-(a) Artificial pneumothorax has been recommended, more especially in deep or centrally situated abscesses, after rupture into a bronchus has occurred. Though theoretically an admirable method of treatment, I regard it as dangerous and undesirable for the following reasons: First that if there are extensive pleural adhesions, the collapse of the lung, and therefore the emptying of the abscess, are liable to be incomplete, and secondly that there is grave danger of rupture into the pleura. Curiously enough, this serious accident occurs more commonly wben re-expansion of the lung is being allowed. Although a considerable proportion of cases recover from this after operation, it is a risk to which I am not prepared to submit my patients. (b) Thoracoplasty may have to be considered in cases of 55 Sectton of Medtctne and Section of Surgery 1135 large chronic abscess, or of multiple abscesses, especially if there is secondary bronchiectasis. With early diagnosis and with effective treatment, such cases should be rare. Phrenic evulsion is frequently of value. There are three chief indications for its use: (i) When an abscess has evacuated spontaneously but when drainage is slightly incomplete, owing to the relation of the abscess cavity to the bronchial opening. The rise in the diaphragm after phrenic evulsion may be all that is necessary to permit gradual closing of the abscess. (ii) When secondary bronchiectasis is developing, owing to cicatrization and the resultant drag on adjacent bronchi. Here the ascent of the diaphragm may relieve the drag and prevent dilatation. (iii) As a preliminary to thoracoplasty if such proves to be necessary.
Lobectomy may occasionally be the method of choice, when a lobe or a portion of a lobe is disorganized by the abscess and its effects. The mortality of this operation is diminishing with improving technique, but I hope that, as with thoracoplasty, the need for its employment in cases of abscess will become rare.
Complications and sequelo.-For the most part these are surgical, but they must be borne in mind. They include empyema and severe infection and infiltration of the chest wall after operation. The conditions of bronchial fistula and " lattice lung" may also result after operation and require surgical treatment.
Septic bronchopneumonia and cerebral abscess are two grave and disappointing complications, which at present we seem powerless to prevent.
Mr. John Hunter: Intrapulmonary suppuration may occur as a single abscess or as multiple abscesses: I propose to discuss only the single abscess, which forms without dilatation of the bronchi, so as to exclude those abscesses occurring in bronchiectasis. Lung abscess appears to be more common in men than women and much more common in the lower lobe of the right lung than in the left lung.
It is customary to regard abscess of the lung as acute, subacute, or chronic. The more acute cases are of a gangrenous type. The acuteness or chronicity of the case will depend on a large number of factors viz.: the patient's resistance, the virulence of the organisms, the position of the abscess and so on. This classification of an abscess is not so important from the point of surgical treatment as the question of whether the abscess is closed or open, a closed abscess, generally speaking, calling for more urgent surgical intervention than an open one that is draining into a bronchus. The diagnosis of lung abscess will depend on the history and symptoms, the signs present, and the radiological examination.
The onset is commonly abrupt, and may be heralded by rigors and severe constitutional disturbances, or with a less severe type of temperature, and a feeling of general malaise. In the majority of cases there can be elicited a history of a lung disease such as pneumonia, or of an operation, frequently in the oral region. In all cases there will be a cough, associated with sputum varying in character and amount, depending on the type of abscess present, on the amount of lung tissue involved in the breaking-down process, and the surrounding consolidation. This sputum may vary from a mucoid to a thick heavy dark type. In the acute cases there is blood staining, the blood usually altered in character. The sputum, although copious, may not be foul in character, the characteristic sweet foul odour being only present wben the abscess is draining into a bronchus. The sputum is frothy and on standing settles into layers, but this is only true if the cavity is an open one. The patients look ill and have a raised pulse and temperature but not necessarily increased respiration rate. Signs of cavitation will be present, depending on whether the abscess cavity is completely or incompletely filled with pus.
The radiological appearances are most helpful. A shadow will be seen in the affected lobe, perhaps circular in outline, or it may be triangular, the point directed towards the mediastinum. This shadow is towards the periphery in the majority MAY-JOINT Dis. No. 3-2 * 1136 Proceedings of the Royal Society of Medicine 56 of cases, there being a clear area between the shadow and the mediastinum, or if not a clear area the density of the shadow is less towards the mid-line. In the open abscess a fluid level will be seen, the upper circular edge of the shadow representing the consolidated lung surrounding the cavity. In rare cases a fluid level is seen in a closed abscess owing to the presence of gas-forming organisms. I have stressed the importance of this peripheral shadow, as it is one of the chief characteristics of a typical lung abscess, and has some bearing on the treatment. The use of lipiodol in the diagnosis of lung abscess is of little value in showing its extent, as in the majority of cases the lipiodol runs into the surrounding bronchi and not into the cavity. The cause of this is either the valvular nature of the opening, due to granulation tissue, or the fact that the opening faces downwards. In cases in which there is some doubt as to the cavity being due to a breaking-down carcinoma, lipiodol helps by showing up the block in the bronchus. Diagnostic needling of the lung should never be performed, as it is impossible to tell whether pleural adhesions are present or not, and if the needling takes place across a, free pleural space there is grave danger of a pyothorax ensuing.
In the treatment of lung abscess it cannot be too clearly emphasized that a considerable number of cases will get well without external operation. This is seen most frequently in abscess of the upper lobe, and this must be considered a fortunate occurrence, as in my experience that is the most unsatisfactory type to treat surgically. In speaking of these cases that are cured by non-operative treatment two conditions must be present to warrant its attempt: these are that the abscess must be draining freely into a bronchus, and that the abscess is an acute one, as shown by the history and amount of consolidation in the lung surrounding it. Valuable help may be given in these cases by judicious bronchoscopy under local anasthesia.
Failure to produce improvement by postural treatment and drainage will necessitate more active measures. The question will either arise, or may have already been considered, as to collapse of the lung by producing an artificial pneumothorax. This method necessitates a free pleural cavity if success is to be hoped for, and therefore must frequently fail in cases in which the abscess is in the extreme periphery, owing to pleural adhesions. Two complications may arise in this treatment; firstly, obstruction of drainage with considerable increase of the patient's symptoms, and secondly, the production of a pyopneumothorax. The latter is, naturally, a serious matter but I have recently taken a less grave view of it than I did, and I think in a certain number of cases the proper management of the empyema may be followed by cure of the abscess of the lung. I have recently had two cases,. in which abscesses were draining well through a bronchus, develop empyemata, which were kept under control with aspiration for a period, and then drained, with the subsequent apparent cure of the abscess.
The above methods apply only to the open abscess. When these have failed, or when the abscess is a closed one, thoracotomy and drainage are indicated. When this has been decided upon, accurate localization is essential, and for this purpose two fresh radiograms should be taken, one an antero-posterior view and the other a true lateral, these, together with the clinical signs, will give the most accurate information as to the point at which the abscess is closest to the chest wall. The approach to be used will depend on the position of the abscess, the upper lobe abscess being drained through an incision in the upper part of the axilla or the front of the chest, the lower lobe abscess being reached through a postero-lateral incision. A portion of the appropriate rib is removed and the parietal pleura incised; the presence or absence of adhesions is at once seen, and will determine the subsequent procedure. If adhesions are present the one-stage operation can be performed. The lung is palpated and the presence of the abscess can frequently be determined by a feeling of consolidation, and it is my practice to remove further portions of ribs in the immediate neighbourhood in order to allow adequate collapse when the abscess Section of Medicine and Section of Surgery is opened. An exploring needle is then introduced into the consolidated area until the cavity is found. It is nearly always possible to feel the needle passing through the wall intQ a free space, before pus is withdrawn. In some cases no pus is found and one is content with withdrawing a syringeful of foul gas. The needle is left in situ and the cavity opened along it either by a knife or cautery, sufficient lung tissue being removed over the abscess to allow adequate drainage; there is surprisingly little bleeding, owing to thrombosis in the consolidated lung. The cavity is carefully explored with the finger and further extensions of the abscess are sought for, and if present, gently opened up. If large vessels are found crossing the sp.ce, these should be clamped. A large tube is introduced into the cavity and a light gauze packing placed round it; this packing is left in situ, and removed on the second or third day; if left longer it may promote further fibrosis in the wall of the cavity and so prevent efficient collapse. The tube and gauze are brought out of the wound and the wound is partially sutured.
If pleural adhesions are not found, either the lung must be sewn up to the parietal pleura, or gauze introduced to form adhesions, the abscess being opened at a subsequent period-not earlier than five days; and the wider rib resection being left till this period, because, as Hedblom has pointed out, patients can thus cough more easily during the waiting period. My experience has been that the number of cases in which the two-stage operation has been necessary are very small. I have found that in the case of a free pleural cavity my localization was at fault and that, on introducing a finger, the lung was found to be adherent at a higher level, which allowed me at a subsequent procedure to drain the abscess without the production of further adhesions.
The choice of anasthetic is of considerable importance. It is to be remembered that we are dealing with an already damaged lung and that manipulation is liable to spread infection; further, although it is a rare accident, a large abscess may burst into a bronchus during the operation and drown the patient. Some form of non-irritating anaesthetic is necessary, together with a means of raising the intratracheal pressure. I have found gas-and-oxygen preceded by avertin the most satisfactory.
The immediate effect of open drainage is a marked improvement in the comfort of the patient; his cough is greatly lessened, he very shortly regains his appetite which in most cases has been impaired by the foul sputum, and within a few days the temperature and pulse begin to settle. The tube drainage is kept up as long as there is any significant discharge and stopped when the discharge ceases, and the wound is then allowed to granulate from the bottom. The usual result, as seen on X-ray examination, is the clearing of the shadow and after a period some fibrous tissue only shows where the abscess was.
The persistence of a bronchial fistula after operation is, in my opinion, due to inadequate collapse of the chest wall at the time of operation, and will require further operation to allow more local collapse.
Two complications of pulmonary abscess must be mentioned-secondary bronchiectasis and abscess of the brain. The cause of the former is obstruction to the flow of secretion from the distal tubes, together with unequal contraction taking place in the lung owing to fibrosis. In the chronic abscess that has not had surgical treatment both these factors play a part, but in cases in which drainage has been performed the unequal contraction of the fibrous tissue is the chief cause, and, as in the case of bronchial fistula, is due to inadequate collapse of the chest wall, and when present is extremely difficult to treat, requiring in many cases a paravertebral thoracoplasty. Abscess of the brain is a dreaded and usually fatal complication; its incidence, in my experience, is less in abscess of the lung than in bronchiectasis.
Whether it is more common in cases operated on than in those which have had no surgical interference, I do not know, but the danger of its occurrence should always be kept in mind when palpating a lung which is the seat of a suppurating process.
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The etiology of lung abscess must be mentioned when discussing the treatment, because it may be possible to prevent its occurrence in the first place. Apart from the breaking-down of a pneumonic process, the infection may reach the lung from the bronchus and by the blood-stream. Infections by the respiratory tract appear at first sight the most obvious, especially when we consider the frequency with which lung abscess follows operations about the oral and pharyngeal cavities, presumably due to the aspiration of septic material, yet numerous observers have failed experimentally to produce lung abscess by this route, not that that necessarily proves the point, as experimentation is as likely, if not more likely, to err than clinical observation. FIas. 1 and 2.-Showing necrotic areas occurring in the periphery of rabbit's lings, produced by septic emboli. The tense hyperEemia surrounding these patches can be well seen.
Infection by the blood-stream presumes the presence of an embolism arrested in the capillary bed of the lung, producing a local suppuration.
My own view is that probably both the respiratory tract and embolism play their part. During operations in the oral and pharyngeal cavities the patient is receiving a volatile anlesthetic, and the field immediately after operation is submitted to most violent movements, associated with vomiting, swallowing, and straining, so that it would be surprising if small venous clots were not expressed into the blood-stream. If this is so, these emboli are arrested in the lung at a time when the action of the anesthetic is still active. Lister showed many years ago 58 1138 59 Section of Mledicine and Section of Surgery 1139 that a volatile anasthetic had a marked paralysing effect on the action of cilia, and we may presume that during anaesthesia, and immediately following it, secretions are retained in the terminal bronchi until the cilia recover and pass them on, these secretions being possibly heavily infected. Under these circumstances an embolus lodged in a peripheral vessel, where the blood-pressure is very low, may well produce sufficient damage to the parenchyma of the lung to allow an infection to take place and so produce a lung abscess; it is not necessary that the embolus should be infected, as the organism may well come from the respiratory tract. Some years ago I attempted to produce lung abscess in rabbits by introducing into their tracheas a few cubic centimetres of lipiodol, mixed with ground glass-in FIG. 2. order to produce some trauma-and infected with staphylococci; in no case was I successful. I then introduced 0* 3 c.c. of lipiodol mixed with a loop of staphylococci into the vein of a rabbit's ear. In all cases I was able to produce a lesion in the lung, these were all in the fringe of the lung, that is peripherally, and varied from grey patches to a typical abscess, with a localized empyema in its neighbourhood (see figs. 1 and 4). I therefore believe that a large number of abscesses are due to a combination of embolism and volatile antnsthesia, and that if some means can be found to prevent emboli occurring as I have described, and an anaesthetic other than a volatile one be used, the number of cases of abscess of the lung will be greatly diminished. Dr. James Maxwell: The term " lung abscess " is used to cover a number of different conditions, some of which differ remarkably in their pathology. There is no agreement in classification, but for the purposes of the present discussion it will be taken that there are three main types. Firstly, there is the circumscribed abscess, secondly, gangrene, and thirdly, a diffuse suppurative condition which may affect one or more lobes. Kline [1] considers that lung abscess is usually staphylococcal in origin and occurs chiefly in children, whereas gangrene is the result of infection with spirilla and fusiform bacilli and occurs chiefly in adults; he lays considerable stress on the bacteriological findings in the sputum for the distinction between the two conditions. Other observers, however, do not appear to make use of this distinction, and on the whole it does not appear to be of great practical importance. For present purposes it will be taken that abscess is a definitely inflammatory condition, whereas gangrene is the result of a necrotic process, usually the result of interference with the blood supply of the lung.
In the diagnosis of these conditions the main clinical stress should be laid on history and symptomatology. Physical and X-ray examinations are helpful, but their main function is to localize the lesion, once it has been diagnosed. The history varies considerably in different cases, according to the cause of the abscess, and consequently the chief factors concerned must be borne in mind, otherwise the presence of an abscess may be overlooked. Perhaps the commonest cause of lung abscess is an extension of the inflammatory process, with suppuration, in lobar or bronchopneumonia, but another common cause is thought to be the aspiration of infected material from the upper respiratory tract. Consequently lung abscess is a potential complication of any operation performed under a general anasthetic, and most particularly of tonsillectomy and other operations performed on the nose, nasopharynx and mouth. It has even been known to follow such operations as dental extraction performed with a local anesthetic, although it is far commoner when a general anaesthetic has been employed.
The early symptoms on which stress should be laid are cough, pain in the chest, and the general symptoms of profound toxwmia. Rigors, fever, sweats, and tachyeardia are the rule, and the respiration-rate is increased although there is not as a rule, dyspncea. Cough may be paroxysmal from the beginning and, although there may be no sputum, the breath is usually notably offensive. HaImoptysis is not common in the earlier stages, although when pus is being coughed up it is often mixed with altered blood. Consequently when the symptoms previously detailed occur in a patient who has one of the predisposing causes already considered, the presumption of the presence of a lung abscess becomes so strong as to be almost a certainty.
A third less common, but no less important, group consists of those cases in which the abscess occurs distal to a growth, and any case of apparent lung abscess in a middle-aged individual must always be considered suspicious and steps must be taken to exclude the possibility of growth unless there be a clear indication of some other cause for the abscess. Less commonly there may actually be a foreign body in the bronchus, but this will usually be clear from the history, except in the case of young children in whom this possibility should always be borne in mind, even in the absence of any direct history of inhalation.
The physical signs are usually ambiguous. In the more acute types they may be similar to those of pulmonary consolidation, interlobar effusion, or cavity formation of any kind; occasionally, even with quite large abscesses, there ma,y be no physical signs at all. In the more chronic uncomplicated cases the signs vary according to the content of the cavity. The percussion note may be normal, tympanitic or impaired, and there is usually a variety of added sounds. It will be seen, however, that there is no single sign which is pathognomonic of lung abscess as opposed to other forms of cavity, pulmonary consolidation, or localized effusion. The diagnosis 1142 Proceedings of the Royal Society of Medicine 62 from physical signs becomes still more difficult when we realize that by the time they come under observation many of these cases are already complicated by pleural effusion which may be either clear or turbid, or frankly purulent. It must be remembered that in any case in which pus is found in the pleural cavity and in which there is no clear history of previous pneumonia, there is most likely to be an underlying lung abscess or growtb. It will be seen, therefore, that physical examination gives little clue to the exact nature of the pulmonary lesion, the main guide in this case being the history and symptomatology. Once, however, the presence of a lung abscess is suspected, physical examination is, of course, of primary importance in establishing the site of the lesion, and consequently in guiding a decision as to what form of treatment is best suited to the needs of the particular case.
Further and most valuable assistance in localization may be obtained from skiagrams of the chest. It is essential that there should be not only antero-posterior, but also lateral, or preferably oblique, views. In the more acute cases screening shows that there is deficient movement of the diaphragm on the affected side and a dense irregular shadow with an indefinite outline. Later on, the centre of this shadow becomes less dense but it is unusual to see a fluid level at this stage. In the more chronic cases the shadow is circular and much more regular, and may show a fluid level. In doubtful cases this fact may be confirmed by skiagrams taken in the erect and supine positions. Lipiodol investigation is of little value in making the diagnosis. although occasionally it may be helpful in accurate localization. In the great majority of cases lipiodol does not enter an abscess cavity, although, if free drainage into a bronchus be established, complete filling may result; lipiodol is occasionally valuable in suggesting the possibility of the presence of a growth.
From the diagnostic point of view, little assistance is usually obtained from the bronchoscepe, the chief conditions in which it is of value being growth, bronchiectasis and the presence of a foreign body.
The chief conditions from which lung abscess has to be differentially diagnosed are localized empyema, carcinoma, consolidation and bronchiectasis. If adequate attention is paid to the history and symptoms, there should be little difficulty, even in the presence of physical signs which may be equivocal.
The treatment must vary with the cause, site and acuteness of the condition. It may be taken that in all cases expectant treatment should be adopted unless there is some strong indication to the contrary. Spont.aneous healing is not uncommon and it seems probable that in many cases of apparent delayed resolution in pneumonia, small abscesses may form, burst, and heal without ever having been diagnosed at all. It should be remembered that in experimental animals it is difficult to produce lung abscesses which tend to spread. As a rule, septic material introduced into the bronchi is dealt with by a healthy respiratory tract without progressing to the stage of chronic lung abscess, and Weidlein and Herrmann [2] were only able, as a result of the introduction of septic material into the systemic veins, to produce small abscesses which healed spontaneously within three weeks.
The most important factors in the expectant treatment are, firstly, rest in the more acute stages-to encourage localization of the abscess as far as possible-and secondly, postural treatment. The latter treatment is comparatively simple when the abscess is situated in the upper lobe, and if persevered in is very frequently rewarded with success. An abscess in the lower lobe is more difficult to treat by this means, from the mechanical point of view, yet even in such cases with adequate treatment, the patient being kept in an almost inverted position for as long as possible at frequent intervals, the abscess may discharge into the bronchus and a spontaneous cure may result.
Other medical measures which may be adopted are those commonly employed in the treatment of any infective process. Poultices, simple inhalations and diathermy all have their uses, although the part which they play is admittedly of minor 63 Section of Medicine and Section of Surgery 1143 importance. Quite recently, favourable results have been claimed from intratracheal medication, various antiseptics such as 10% gomenol in olive oil, argyrol, and even lipiodol, having been employed for this purpose. The uses of the bronchoscope in diagnosis have already been referred to; in treatment, however, it has a much more important role. Apart from the question of the removal of a foreign body, the bronchoscope may be used for establishing drainage in cases in which the abscess is shut off from the bronchus, but its use is limited to those cases in which the abscess is situated in the lower and central part of the lung.
Medicinal treatment is of very little value. It is stated that emetine given empirically is sometimes attended with success, and the organic arsenical preparations have been used when bacteriological examination of the' sputum has shown evidence of infection with spirilla. A question of great importance is as to the duration of non-surgical efforts to bring about a cure. It is obvious that every case must be taken on its merits, but, as a general rule, when no improvement is manifest after a period of eight or ten weeks of adequate treatment on the lines indicated, surgical intervention should be seriously contemplated. The lines of surgical treatment, again, vary according to the situation and state of the abscess. It seems clear that the induction of artificial pneumothorax should not be considered as a method of choice, except possibly when the abscess is deeply seated and is draining freely into the bronchus but is not showing signs of healing. Artificial pneumothorax, induced when free drainage is not established, may do more harm than good, and when the abscess is situated close to the periphery of the lung, the danger of such complications as pyopneumothorax, chronic empyema, and bronchopleuro-cutaneous fistula, is so great as to contra-indicate this line-of treatment. It is not my purpose to discuss the more strictly surgical treatment. As a rule phrenic evulsion has no effect on the condition and the operation of choice is drainage of the abscess. This, of course, should not be performed when there is a free communication with the bronchus. When the abscess is draining freely through the bronchus and yet is showing no signs of healing up, considerable success frequently attends the performance of thoracoplasty either partial or complete; it is better in such cases to perform a large-rather than a small-operation, to ensure a successful result. Dr. Peter Kerley: Within the last ten years our ideas on the symptomatology, pathology and treatment of lung abscess have undergone considerable alteration. Diagnosis and localization are more accurate, and medical and surgical procedures are more effective. Chest radiography has played a big part in these advances. X-ray examination is absolutely essential for the localization of a lung abscess, but beyond mentioning that lateral views are of far more help than stereoscopic views, I shall not deal with this aspect of the subject to-night.
The diagnosis of lung abscess is by no means simple; the clinical findings vary enormously, and the common impression that a skiagram sooner or later shows a round opacity with a fluid level is quite erroneous. Abscess of the lung is a comparatively rare disease and owing to its rarity we are only incompletely acquainted with its manifold radiographic appearances.
The X-ray appearances of lung abscess vary according to the method of infection, the nature of the infection and the reaction of the surrounding lung tissue. The method of infection is of paramount significance, the nature of the infection and the local pulmonary reaction only altering the picture slightly. This applies only to the common forms of lung abscess and not to fungoid or malignant infections.
The frequency with which small pulmonary emboli are now diag-nosed in vivo casts great doubt on the old pathological theories of lung embolism which are all based on Virchow's work. It is impossible to state definitely whether septic embolism or aspiration of infective material is the common cause of lung abscess, but if our ideas of living pathology, interpreted from skiagrams, are correct, septic embolism is the more frequent.
A small pulmonary embolism, lodging in an otherwise healthy lung, invariably produces a round, well-defined opacity somewhere in the periphery or in the middle of the lung. The typicaledge-shaped infarct of the pathologists is not seen in vivo because the production of an infarct of the wedge shape necessitates obstruction of a large vessel and this occurrence nearly always causes fatal shock. An'embolic lung abscess therefore, seen in its early stages, appears as a round, sharply defined, homogeneous opacity ( fig. 1 ). It has been shown by post-mortem examinations that only the centre of this opacity is infected, the outer two-thirds being produced by non-infected consolidation. There is no fluid level in the opacity and no inflammatory reaction in the lung tissue outside the embolized area. The spread of the infection from the centre to the periphery may take a few days, or it may take weeks. If the infection spreads rapidly, a sharp reaction, visible as a hazy opacity, develops round the abscess, but this hazy opacity is rarely thick enough to obscure the dense central opacity. A fluid level does not appear until the abscess has spread 1144 64
Section of Medicine and Section of Surgery 1145 to the periphery of the embolic area and ruptured into one of the bronchi. Weeks may elapse before a fluid level can be seen, and the patient may die from pyemia without ever having coughed up purulent sputum. It is obvious that at the beginning of the disease the bronchioles supplying the infected area are completely blocked by the solid zone around the necrotic centre. No air can reach the affected area and no pus can escape from it until the necrosis has spread to the edge of the solid zone and into a large bronchus. In many cases hemoptysis precedes expectoration of purulent mateirial. If the organisms responsible for the abscess are gas-forming, a fluid level may be seen before rupture into a bronchus has occurred. Fortunately infection of this nature is rare. The nearer an embolic abscess is to the pleura, the greater is the danger of a complicating pleural effusion or empyema. It is doubtful if a subpleural embolic abscess can provoke an empyema without actual rupture of the abscess into the pleural cavity, but the possibility of a serous effusion accompanying an abscess must be borne in mind. The presence of both conditions can only be diagnosed by hard pictures taken on a Potter-Bucky diaphragm.
Several workers have noted that lung abscesses, when round and sharply defined, sometimes double or treble in size within from twenty-four to forty-eight hours. No one has offered an explanation for this phenomenon; I believe it to be due to a second embolus lodging in close proximity to the first. In all the cases of mutiple emboli and abscesses which have come under my observation there was a definite tendency for the emboli to lodge in the same area. In only one case have I seen multiple abscesses scattered apparently haphazard through the right lung.
Radiography is the only means by which multiple abscesses can be diagnosed, and even this is not as simple as it sounds. Usually two or three embolic abscesses are surrounded by a common zone of cedematous lung tissue and, because of this, only one fluid level may be visible in the upright antero-posterior view. This gives the impression that there is only one abscess present, but if a skiagram is taken with the patient lying on the diseased side, multiple fluid levels become visible. The importance for the surgeon of demonstrating multiple fluid levels is obvious.
The X-ray appearances of an aspiration abscess (fig. 2 ) differ in many ways from those of embolic abscess. An aspiration abscess is usually single and practically always in the right lung. It is seldom found near the periphery of the lung, but tends to develop near the mediastinum or the hilum. It is not sharply defined in its early stages and, when first seen, appears as a vague ill-defined opacity which becomes denser and sharper in outline as it becomes chronic. On the other hand, an embolic abscess may develop in any part of either lung. It is usually seen near the periphery, or in the middle, of either lung, and, unlike the aspiration abscess, it is sharply defined to begin with, and only becomes vague and ill-defined as the infection spreads to the periphery of the embolized area.
The pathological foundation underlying these appearances is easily appreciated. The anatomy of the bronchial tree explains the predilection of aspiration abscess for the right lung, because the angles of the main bronchi predispose to infected material running into the right lung.
The introduction of any foreign material into the bronchi sets up reflex spasm of the bronchioles, which immediately contract and effectively prevent the foreign material from being carried deep into the lung. This fact explains the constant proximity of aspiration abscess to the larger bronchi and the hilum.
Infected material, lodging in the bronchi, produces an immediate reaction with congestion of-and exudation into-all the alveoli supplied by the affected bronchi; this congestion and exudation cause the vague, ill-defined opacity of early aspiration abscess. It is usually possible, however, to differentiate between the congested lung tissue and the suppurating lung tissue, without the injection of lipiodol. As the lesion becomes chronic, the suppurative process spreads into the congestive process,
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Proceedings of the Royal Society of Medicine 66 and while this is happening, nature is establishing a protective zone of fibrous tissue around the abscess. When this protective zone is firmly established a round capacity, identical with that seen in early embolic abscess, appears.
Lipiodol rarely runs into an abscess, but a lipiodol injection should always be made. In many cases there is bronchiectatic dilatation outside the true abscess, and the demonstration of such bronchiectasis is an important consideration in treatment.
The differential diagnosis may be exceedingly difficult. Excluding benign tumours and hydatid cysts, the conditions which may simulate lung abscess radiographically are interlobar empyema, bronchial carcinoma, tuberculosis and syphilis. An interlobar empyema may resemble either an embolic abscess or an aspiration abscess, and the differential diagnosis depends entirely on the lateral view.
Abscess in an area of collapsed lung tissue distal to a bronchial carcinoma is also a source of error, but the asymmetry of the abscess to the solid lung tissue and the demonstration of bronchial stenosis by a lipiodol injection are characteristic findings.
Early infraclavicular tuberculosis often gives X-ray appearances identical with those of embolic abscess. Any round opacity in the infraclavicular region should be treated as tuberculous unless there are typical symptoms, such as purulent expectoration. Pyrexia is of no value in differentiating between the two diseases. Skiagrams taken at intervals of fourteen days will usually solve the problem; if the shadow is Section of M&dicine and Section of Surgery 1147 tuberculous little or no change will have taken place in that time, while if it is an abscess there will be considerable alteration.
On three occasions I have seen an unusual form of tuberculosis following abdominal operations in young people. In all three, the X-ray appearances resembled lung abscess, a large cavity with a fluid level being visible near the hilum. All three had abundant tubercle bacilli in the sputum, but in the absence of this finding, the diagnosis can be made by the fact that the fluid level in a tuberculous cavity does not change with posture. The surface tension of sputum is high and it takes a considerable time to find its level. Syphilis of the lung is rare, but its possibility should be borne in mind in cases with a history of long-standing chronic abscess.
Mr. V. E. Negus: Bronchoscopic treatment.-For the purpose of these remarks by " lung abscess " is meant a localized collection of pus in the lung, either in the parenchyma, or in a bronchus whose walls have broken down. The infection may have entered by the blood-stream or the lymphatics, or else through the trachea by inspiration of infected material. In some cases the patient coughs up a quantity of sputum, but in others the cough is unproductive because the collection of pus is not in communication with a bronchus, or because the bronchus leading to the abscess is obstructed.
Indications for bronchoscopy.-From the results obtained there seems no doubt that a bronchoscopic examination should be made in every case of lung abscess. It is impossible to tell what good can be done without this perfectly harmless procedure as a means of diagnosis. Local ansesthesia is used almost invariably.
Parenchymatous abscess not communicating with a bronchus.-If the patient has little or no sputum, the reason may be that a bronchus is blocked, and can be freed, or there may be no communication with the abscess. In the latter case direct inspection reveals more or less normal bronchi, Without obstruction to the lumen and without exudation of pus from branches. Flexible suction tubes slightly or fully curved are passed through the bronchoscope down the various branches, to determine whether pus can be aspirated. If the result is negative, the case is unsuitable for bronchoscopy and must be treated by other methods.
Communicating abscess with blockage of bronchus.-It may be found on bronchoscopy that a main lobe bronchus, or a branch, is blocked by swelling of the mucous membrane or by granulations. The appearance is quite obvious, as no lumen can be seen, no pus escapes, and no air passes to produce bubbles in the secretions. In one such case blockage of the right lower lobe bronchus was overcome at the third examination by the use of a flexible aspirating tube; much pus, mixed with a quantity of blood from the granulations, escaped, and the sputum subsequently became copious. It was hoped to produce great improvement, but after six bronchoscopic treatments, in spite of lowering of the temperature and pulse and slight raising of the weight, the patient did not feel much better, and therefore he was referred for operative treatment.
After a fair trial, bronchoscopic treatment should not be continued over-long if no definite improvement is obtained.
In another case the right lower lobe bronchus was blocked by thick secretions; the patient had undergone prostatectomy, and had suffered during five weeks from fever of a hectic type. A single bronchoscopy unplugged the bronchus, after which the patient gradually recovered and regained his health.
In a third case the abscess appeared to be on the course of the first dorsal branch of the right lower lobe hronchus; six bronchoscopic aspirations with a sharply curved flexible tube did not drain the pus, and external operation was necessary. Communicating abscess with poor drainage.-In many cases the patient brings up large quantities of sputum, often offensive, but fails to empty the cavity even after postural coughing. Bronchoscopic examination reveals swelling of the walls of 1148 Proceedings of the Royal Society of Medicine 68 one or other bronchus, associated with granulations. Pus is seen oozing, but when a flexible tube is passed, more secretion is aspirated. The reason for absence of spontaneous cure is that the narrowed bronchial lumen is completely closed during cough, and sometimes even during expiration. The rhythmical respiratory movements may be watched, and direct observation shows that inspiratory dilatation allows some air to enter the lobe, but that active closure during expiration or cough closes the lumen and imprisons pus in the distal cavity. The harder the patient coughs, the less, in fact, will he get out.
With a bronchoscope in position, the bronchial walls are held open, and stagnant residual pus is aspirated as from a sump. The patient's cough, purposely unobliterated by cocaine, brings up more secretion from the lung area which drains through the abscess into the bronchus, from which it is pumped away. After aspiration of all remaining pus, and dilatation of branches of the bronchus with a fine tube with a flexible end, granulations are painted with silver nitrate solution of 10% strength. Irrigation appears to do more harm than good, and the introduction of antiseptics seems to be devoid of any useful result. One patient with a year's history of so violent a cough and such foul sputum that he vomited after each meal, was cured after eight bronchoscopic treatments, and now, five years later, is passed Al as a naval reservist. The condition was ascribed to influenza associated with peritonsillar abscess.
Another severely ill patient had thirty-four branchoscopic treatments for a large abscess cavity communicating with the right middle lobe bronchus ; he improved very much at first, but relapsed and required external operation.
One man who had coughed up purulent sputum for four weeks after pneumonia and had sweating, fever, and dyspncea, recovered after six bronchoscopies and is now in good health, and able to play tennis. He had profuse granulations partially obstructing the main right lower lobe bronchus.
Two groups of cases must be considered separately: (1) Abscesses following operations, and (2) abscesses caused by a foreign body.
(1) In post-operative cases the results to be obtained are extremely good. Cure may be expected in the majority of cases, even though a considerable interval has elapsed before the commencement of bronchoscopic treatment. The experience of other observers thoroughly confirms this conclusion.
Six patients come within this category. Three had teeth removed to the number of eighteen, twenty and twenty-eight, all under a general anasthetic; in two instances bronchoscopic examination was asked for because it was supposed that a piece of tooth was in the lung. No solid foreign body was found, but the patients were cured. The abscess no doubt followed the inspiration of an infected clot, with subsequent local inflammation and the formation of granulations in the bronchus, associated with the breaking down of the walls; removal of the clot or its results by aspiration, dilatation, and the application of silver nitrate led to cure. These three patients had suffered from sweating, high fever, and dyspncea for periods of four weeks in two instances, and for two years in the third ; medical methods of treatment had of course been tried, but without improvement. After intervals of six, four and two years, all three are in good health.
The fourth patient, after total laryngectomy, had high fever and signs of commencing gangrene of the lung. The abscess formation was cured by one aspiration, but the patient unfortunately died some months later from recurrence of carcinoma.
The fifth patient has been referred to already, as suffering from plugged bronchus after prostatectomy.
The sixth patient had been ill for eight months after tonsillectomy. He was improved by six bronchoscopic treatments but was not well, and external drainage was required to cure him.
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Section of Medicine and Section of Surgery 1149 (2) If the abscess is caused by the presence of a foreign body, and if the latter is removed, the patient will get well. Several of those referred to in this series were desperately ill, but all were cured. Eight cases come under this heading.
Six patients were known to have foreign bodies in the lung: (i) a screw for seven weeks, (ii) an orange pip for four weeks, (iii) a tooth for four weeks, (iv) a tooth for about two weeks, (v) a glass bead in position for four weeks, and (vi) a glass bead in position for three months. In two others the presence of the inhaled object was discovered only by bronchoscopy; in an infant, some fragments of nut from milk chocolate, and in a man a complete vertebra of a rabbit in situ for sixteen months, were found and removed. This last patient required two bronchoscopic examinations before the foreign body was recovered and removed, and nine subsequent treatments to drain the abscess. He has now been at work constantly for three years and has gained over two stone in weight since treatment.
The cases afford sufficient evidence that any patient with lung abscess may have a foreign body in his lung and that the removal of this will cure him.
Therefore bronchoscopic examination appears to be essential, without exception.
Conclusions.-Of twenty-seven patients with lung abscess fifteen have been cured by bronchoscopy. If cases of foreign body are excluded, seven have been cured out of a series of nineteen. Eight have been improved, some to a marked extent. Two were not improved. Two died in spite of, and not as a result of treatment; one had been ill for some years, and the other, an old lady, succumbed to heart failure following the attack of pneumonia which caused the lung abscess.
These observations take into account all cases, however unfavourable. In one bronchoscopic treatment was not begun until twelve years after the onset of his disease. If patients were referred at an early date the results would no doubt be even better.
One hundred and thirty-nine bronchoscopies in all were required for the twenty-seven patients. Observation shows that no prognosis can be made before bronchoscopic examination, nor can the number of treatments necessary in any case be decided beforehand.
Dr. L. S. T. Burrell said that he would refer only to single abscess of the lung following operations on the nose, throat, or teeth.
There -were only four methods of dealing with such an abscess: (1) to leave the patient alone; (2) to treat the case by bronchoscopy; (3) to drain surgically; (4) to induce pneumothorax. In tbe profession as a whole the pendulum swung from one method to the other. Looking through the records of his own cases and others, what impressed him was the seriousness of abscess of the lung and how impossible it was to advocate a single line of treatment for all cases of the condition. If a foreign body was present he agreed that bronchoscopy should be carried out. An abscess which drained freely went on towards cure, and by sucking out the abscess contents one was doing little more than making the connection through the trachea patent. He was appalled at the number of patients who died if treated by simple medical means.
At one time he thought that surgery with drainage was the treatment and that this should be performed early; but when he went through his own cases and read about the cases of other physicians, he was surprised at the proportion of patients who had died or had a recurrence of the condition. Though, in the future, surgery might be the treatment for the condition, up to the present time, in his experience, it had not fulfilled the expectations which were formed in regard to it. The induction of pneumothorax was also extremely dangerous; it was especially so in cases of superficial abscess, and his experience had been that a great number of these abscesses were superficial.
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Proceedings of the Royal Society of Medicine 70 What, therefore, must be done? He thought the patient in this matter was like a man in a burning house in the attic. If he stayed where he was, the fire might be put out and he be saved; he might try to descend the stairs and risk suffocation; or he might try to jump out of the window, in which event he would probably be killed. The profession should not say that this or that treatment was the correct one for lung abscess. Five or six years ago he had treated an abscess of lung by pneumothorax, and the patient was now well and in a busy medical practice. Last year another patient had come to him (the speaker) on account of lung abscess; he had hesitated to treat him by pneumothorax or to call in a surgeon, and the patient had died. To have left that case untreated weighed as much on his mind as if pneumothorax had been established and rupture into the pleural cavity had occurred. He had been interested to hear Mr. Hunter say that rupture into the pleural cavity was not so serious as it had been made out to be. He (Dr.
Burrell) had had cases in which, after pneumothorax, this accident had happened and the patient had recovered. Though he did not advocate pneumothorax treatment for abscess of the lung, it should not be completely discarded. He would ask those who declared pneumothora, to be dangerous to say also "So is surgery, and so is leaving the patient alone." If the lung abscess was superficial he thought surgery was the best and safest treatment, but if it was central and one saw the case early he frankly believed the safest treatment to be collapse of the lung.
Mr. A. Tudor Edwards said that there were two types of symptoms. He thought that all the cases of pulmonary abscess with intermittent discharge from the abscess were diagnosed as such, but there was another type in which the discharge from the abscess was continuous, and this latter type was often confused with bronchiectasis. Unless that fact was borne in mind these cases were missed and later bronchiectasis was established and the chance of adequate treatment of the abscess was lessened or lost.
He differed from both Dr. Burrell and Mr. Hunter concerning effusions. There were two types of effusion secondary to pulmonary abscess. One was the chronic and slowly-forming localizing empyema; he had had nine of these, secondary to a pulmonary abscess; they did extremely well; eight of the patients were still alive and well. But the condition was different when there existed a large pleural cavity in which there were practically no adhesions, i.e., the only ones present were those around the abscess. There was a widespread infection of the pleura and much general reaction. He had had five such cases, in three of which the patients had died. Mr. Hunter had demonstrated two cases of empyema on the screen, and he (the speaker) was convinced that in these there had been slow leaking through the pleura, which had been shut off from the general pleural cavity by adhesions. Those cases had done well.
Another point was that cerebral abscess occurred in connection with undrained lung abscess. He had seen two of these in the last four months. Abscess had developed before surgery was undertaken, and the patients died from the abscess. In two other cases he had operated, but the cerebral abscess had burst in the ventricle within a week. The autopsies in both showed thick-walled chronic abscesses. He could not think that those results were due to surgery; they had originated some time before the operation.
He (the speaker) was increasingly convinced that drainage should always be carried out as a two-stage procedure. On one occasion he had performed rib resection over an abscess, and found what he thought were firm adhesions. The patient had coughed violently-she was under local anesthesia-and tore away the adhesions after he had begun to incise the lung. General effusion into the pleura occurred,
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The surgeon should remove a sufficient amount of lung tissue over the abscess.
In the second stage he diathermized the lung over the abscess, using a button electrode for coagulation, and removing it with a wire-cutting loop diathermy. That prevented the lodgment of emboli in the circulation-as all the vessels were sealed by the diathermy-and diminished the chances of cerebral abscess. He preferred packing to drainage for a few days after the operation; it kept the abscess wider open, and drainage could subsequently be carried out by soft tubes.
In a certain number of these cases of abscess, chronic bronchial fistulae developed, owing to the fact that they were delayed operation cases. When opening some of the long-standing abscesses one found a lining to the abscess which was smooth and almost completely covered by mucosa, similar -to that lining the bronchi, and on opening widely, a condition of lattice-lung would be found-a wide-spread communication between the bronchi and the cavity. If operated upon earlier, the cases were much more likely to heal finally and satisfactorily. In three cases he had performed pneumolysis; in one he could not find the abscess cavity. This was a method to be considered in certain cases, as in all these three it had resulted satisfactorily.
As to phrenic evulsion, that was occasionally useful for basal cases. He had carried it out in three cases, in two of which the result had been satisfactory.
He was not a keen advocate of thoracoplasty for a freely-draining abscess. That operation should be reserved for a later period, rather than performed at an early stage of the condition. At an early stage there was liable to be poured into the basal bronchi, during the operation, a quantity of infective material, causing secondary pneumonia.
In three of the cases in which there was this lattice-lung condition he had performed lobectomy, which he considered was the only satisfactory treatment for that condition. Two of the patients were still alive and well; one had died.
He was somewhat prejudiced against pneumothorax treatment, probably because, as a surgeon, he saw the failures of this treatment.
Dr. R. A. Young in reply, said that with regard to Mr. Hunter's remarks about embolic and inhalation abscesses following nose and throat operations, he, the speaker, still thought they were largely, if not almost entirely, due to aspiration. He knew that many of them occurred in the upper lobe, and that from experiments it seemed that embolic factors might be concerned, but there were two things needing a good deal of explanation. One was the extraordinary frequency of this condition in America; the other was that, almost exclusively, these abscesses were in the right lung, and that favoured the aspiration view. In reply to Dr. Maxwell's remarks, he, Dr. Young, would have said that pneumonic abscesses were much less common than Dr. Maxwell considered them to be and that by far the greater proportion of the abscesses seen were due to postoperative conditions. Statistics showed that 10% were due to malignant disease.
He thought that lung abscess was commoner than Dr. Kerley had suggested. Mr. Negus' remarks would be of interest to all; it should be generally recognized that the bronchoscope could play a very useful part, especially in cases of lung abscess following the aspiration of a foreign body. He did not often differ from Dr. Burrell, and even now he was cautious about doing so, but he remained unconvinced by Dr. Burrell's remarks as to artificial pneumothorax; he regarded it as too much of a lottery. He agreed that lung abscess was a very serious condition; but with regard to Dr. Burrell's comparison MAY-JOINT DIs. No. 3-3 * .*n_s rs**s_*n
